In each generation, the chickens were tested for the antibody titer to L. caulleryi in the summer. They were selected for high (H) and low (L) antibody titers, except for the base generation of WL in which selection was carried out only for females on the basis of persistence of the antibody. Selection was carried out for five generations in WL and for four generations in RIR. The numbers of chickens tested and selected are listed in Table 1 .
Measurements of antibody titer and other traits
Antibody titers were measured by the precipitin test in agar gel10). Antigens were prepared by the method of MORII10). The sera of chickens at 10 to 15 days following inoculation with sporozoites of L. caulleryi were used to prepare the antigen. Part of the antigen used for the experiment was kindly provided by Dr. K. NAKAMURA of Daiichi Seiyaku Co., Ltd., Tokyo.
Each chicken was tested for the antibody titer at least twice in the summer when leucocytozoonosis was epidemic, and the higher value was used as the titer of the bird.
Since chickens were hatched in November or December in each generation, egg laying began before their first summer.
Egg production during two months in the summer was examined. Body weight was also measured at 300 days of age.
Blood typing and electrophoresis
Citrated blood samples were taken from a wing vein for the determination of blood groups and isozyme patterns. Blood cells and plasma were used for blood typing and electrophoretic analyses, respectively. Four blood group systems, A, B, D and E, were examined by hemagglutination.
The designation of blood group alleles is tentative, since a comparison with the alleles of other strains11) has not been made yet.
Plasma esterase (Es-1 locus) and alkaline phosphatase (Akp locus) patterns were determined by horizontal starch gel electrophoresis. The procedure for this has been previously presented in detail by OKADA et al.12).
Results

Response to selection
The results of two-way selection for antibody titer to L. caulleryi under the condition of natural infection are presented in Table 2 . Line differences were significant for each generation of selection with the exception of 3rd generation of RIR. The proportion of chickens positive to the antibody is shown in Table 3 , and in this respect line differences were also statistically significant for all selected generations of WL and for the first and fourth generations of RIR.
Antibody titers varied considerably from generation to generation.
Since considerable part of the variation seemed to be brought about by environmental conditions, the comparison of the means between generations was carried out on the basis of standard deviation unit. The standardized selection differential, selection response and realized heritability are shown in Table 4 . Since no control population was set in the present experiment, these parameters were determined from differences between the H and L lines.
In WL, the line difference increased with progress of generations.
That in RIR, however, decreased at the 2nd and 3rd generations of selection and increased again at the 4th generation. In consequence the line difference at the 4th generation was almost the same as that of WL. Although the standardized selection differential of WL gave almost constant values of 1.6 to 1.9 for each generation, those of RIR varied considerably from 1.0 to 2.3. The standardized selection response of RIR also showed greater variation than that of WL. However, the accumulated selection differential and response over 4 generations were actually the same for both WL and RIR. Realized heritability was 0.17 for WL and 0.15 for RIR.
Correlated responses
Egg production for two months in the summer and body weight at 300 days of age are given in Table 5 . In both WL and RIR, egg production was higher in the L line than the H line. The line difference was statistically significant at the 3rd generation of WL and the 3rd and 4th generations of RIR. Body weight was also significantly heavier in the L line than in the H line, except for the 2nd generation of RIR.
Changes in gene frequencies at polymorphic loci
Although four blood group loci, A, B, D and E, and two blood plasma enzyme loci, Akp and Es-1, were examined, three loci, A, E and Es-1, in WL and two loci, D and
Es-1, in RIR had already fixed in the base population.
Only at the B and Abp loci polymorphism was found in both WL and RIR. Changes in gene frequencies at these two loci are given in Table 6 .
At the B locus, five alleles were found in the base population of WL and four in RIR. Some specific trends were observed in the changes in allelic frequency.
In the L line of WL, the frequencies of B2 and B15 alleles increased while that of the b allele Table 5 . Correlated responses in egg production during two months of the summer and in body weight of females at 300 days of age Comparatively low estimates in the present experiment may be due in part to the fact that selection was performed under the condition of natural infection which is variously influenced by environmental factors.
Unexpected negative response was observed at the 2nd and 3rd generations in RIR (Table 4 ). This might result to some extent from sampling errors due to the small effective size of selected populations. However, possible changes in the virulence of L. caulleryi spreading in each year should be taken into consideration as another factor. Similar variation had been previously observed in a selection against Marek's disease5).
Another interesting result was that a correlated response was observed in body weight. For each generation except the 2nd generation of RIR, body weight at 300 days of age was significantly heavier in the L line than in the H line (Table 5 ). The negative association of antibody response with body weight has also been reported by SIEGEL and GROSS14) and MARSTELLER et al.15).
Association of major histocompatibility B alleles with immune response has been reported by several workers16-18). Out of 6 loci tested in the present study, the frequencies of only B locus alleles showed consistent changes according to the direction of selection (Table 6 ). Such changes are quite likely due to the association of the B alleles with the immune response to L. caulleryi.
